l-DOPA-induced dyskinesia and neuroinflammation: do microglia and astrocytes play a role?
In Parkinson's disease (PD), l-DOPA therapy leads to the emergence of motor complications including l-DOPA-induced dyskinesia (LID). LID relies on a sequence of pre- and postsynaptic neuronal events, leading to abnormal corticostriatal neurotransmission and maladaptive changes in striatal projection neurons. In recent years, additional non-neuronal mechanisms have been proposed to contribute to LID. Among these mechanisms, considerable attention has been focused on l-DOPA-induced inflammatory responses. Microglia and astrocytes are the main actors in neuroinflammatory responses, and their double role at the interface between immune and neurophysiological responses is starting to be elucidated. Both microglia and astrocytes express a multitude of neurotransmitter receptors and via the release of several soluble molecules modulate synaptic function in neuronal networks. Here we review preclinical and clinical evidence of glial overactivation by l-DOPA, supporting a role of microglia and astrocytes in the development of LID. We propose that in PD, chronically and abnormally activated microglia and astrocytes lead to an aberrant neuron-glia communication, which affect synaptic activity and neuroplasticity contributing to the development of LID.